The problem of determining the stress-strain state rigidly fixed sandwich plate with transversely soft core in the presence of constraints (i.e., material nonlinearity) corresponding to the ideal elastic-plastic model for the core material is considered. Solvability of the generalized statement of the problem as a problem of finding the saddle point of some functionals is investigated.
Introduction
The stress-strain state of sandwich plates is considered with transversely soft core in the presence of constraints on transverse tangential stresses formed in the core layer, which corresponds to the use of the ideal elastic-plastic model for the core material and so adding nonlinearity into the statement of the problem. Sandwich constructions possess good sound and thermal insulation properties, as well as high adaptability and vibration resistance [9] . This explains their widespread use not only in aerospace engineering, shipbuilding and transport machinery, but also in construction. Generalized statement of the problem is formulated as a problem of finding a saddle point of some functionals. We prove a theorem of solvability by using the general results of the existence of saddle points [20] . The generalized formulations of the theory of soft network shells with constraints are considered in [4-8, 13-15, 17-19, 29, 30] and the methods for their numerical solutions are given.
Problem statement
We consider, in one-dimensional spatial coordinates, the stress-strain state of a sandwich plate consisting of two outer load carrying layers and transversely soft core adhesively bonded to them. Load carrying layers are described with refined Kirchhoff-Love hypothesis as in [26, 27] and for the core layer, equations of elasticity theory simplified in accordance with the accepted model of the transversely soft material and integrated over the thickness satisfying conjugate conditions of the layers for the displacements in the transverse direction. Let in accordance with introduced in [26, 27] 
M
-the membrane forces and inner bending moments in the k-th layer, respectively. The edges of the plate carrier layers we assume rigidly fixed so that the conditions hold 0 ) (
The problem is considered in the geometrically linear statement, that is, we assume that
is the stiffness of the k-th layer on the tension-compression,
are the first kind modulus and Poisson's coefficients of the material of the k-th carrying layer,
is the flexural rigidity of the k-th layer. Let 
E are the transverse shear and compression modules of a core,
 is the work of given external forces and moments,
is the surface moment of external forces, reduced to the middle surface of the k-th layer, and
the work of unknown tangential stresses on corresponding displacements. As shown in [25, 26] 
V be Sobolev space with the inner product
For the sake of easiness let rewrite the is strictly concave, and for any
is strictly convex. The solving of problem (1) can be carried out by methods proposed in the articles [1, 3, 10-12, 21-23, 28, 31] .
